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PROPOSAL FOR
BROADBAND ANTENNA FILTER

AND DETECTOR SYSTEMS
28 March 1958

Prepared For

THE U.S. GOVERNMENT
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A PUBLICATION OF
THE RESEARCH AND DEVELOPMENT LABORATORIES

Department 12

STAT

**This data shall not be disclosed outside the Government or be duplicated,
used or disclosed in whole or’in part for any purpose otber than to evaluate the
proposal, provided that if a contract is awarded to this offeror as a result of or
in connection with the submission of such data, this legend shall be of no force -
or effect; and in such event this offeror will assert no rights against the Govern-
ment with respect to this data, unless based on patents or provisions in the con-
tract. This restriction does not limit the Government’s right to use information

contained in such data if it is obtained from another source.’*

Printed in the United States of America
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Proposal For
BROADBAND ANTENNA AND DETECTOR SYSTEMS

This proposed program is for research and development which will result in broadband
antennas, filters, and detectors for various parts of the frequency range of 50 to 40, 000 mc. )
Sixteen different antennas with bandwidths ranging from 2 to 1 to 20 to 1 and with gains better
than a dipole if possible are required. Ten different bandpass filters and a variety of crystal
video detectors to work with these antennas are also required. The work will be performgd

in three phases. Phase I will include a study phase wherein the basic problems will be

- studied and investigated experimentally. Phase II will consist of the development of engineering.
models of the(various antennas, filters, and detectoré. Phase III will be the final develop-
ment of the prototype models énd the preparation of a bill of materials and specifications.
Production of the antennas would be performed after the completion of Phase III.

There are many problems which must be investigated in Phase I before proceeding to
Phase 1I and the construction and testing of engineering models. For the anténna part of the

study phase, it is proposed that logarithmically periodic structures and electromagnetic

3

/

horns be examined beyond‘the point of normal usage to include wide band operation.

(Lo;garithmically periodic antennas have not been tested to any great extent at frequencies
above 5 kmc. Due to the periodicity of the antenna, the bandwidth is theoretically unlimited,
but physical limitations do not permit this type of operation. Problems such as modeling
techniques, fabrication methods, and methods of feed all tend to put limitations on the upper
frequendy limit of the antenna. An increase in the upper frequency limit of the periodic

\structure is expected up to 10 or 15 kmec. Beyond that frequency, a horn will have to be used.
The lower limit is restrained by the given size of the antenna. Artificial loading of the

structure will be investigated in an effort to extend the lower frequency limit for a given size

antenna.

—
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Experimental results of the periodic structures have shown the potentiality of being
used over very wide frequency ranges. Bandwidths up to 15:1 have been examined with very
favorable results. Impedance and pattern characteristics are essentially constant over wide
frequency ranges.

It is felt that a reduction in the number of antennas can be attained with the use of these
periodic structures. One periodic structure can be used in conjunction with two filters,
therefore minimizing the number of units.

Figures 1 and 2 show possible means of mounting some of the antennas to the box of
specified dimensions. The exact location will be determined after experimental tests can
be conducted. With the exception of the three antennas whose lower frequency limit is 50
me, the sizes allotted for the antennas should be adequate. The operation of these three
antennas to be placed in an area 24 x 36 inches will be restricted to approximately 100 mc.
If 50-mc operation is desired, the maximum size will have to be increased to accommodate
the extended range.

The last problem in conjunction with the antenna part is the use of horns and waveguide
feed at the high frequencies in question. Ridged waveguide and broadband horns will be
investigated to see whether it is feasible to operate them over 4 to 1 and 5 to 1 frequency
ranges and still produce the required characteristics.

Problems §vhich will merit attention in the filters are not as numerous as the antennas
bﬁt still require experimental investigation. The response of the filters will have to be
checked several octaves above the upper cutoff frequency to insure that the filter is still
behaving as a single bandpass filter. Both printed circuit and waveguide type filters will be
investigated. The transitions from strip line to antenna and possibly from strip line to
detector cables will also merit investigation.

A few problems are also anticipated in regard to detectors and associated equipment.
Varjous types of crystals for the different frequency ranges will be examined along with
holders and mounts. The exceptionally broadband requirements set forth will require con-

siderable investigation of holders or mounts for the crystals.
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The crystal and filter portion of the study phase will be conducted by thez STAT

l This division has had experience in the design and STAT
l development of similar components for ECM contracts.
At the completion of Phase I, upon mutual agreement of sponsor and contractor, the
l work to be performed in Phase II will be decided.
I 3
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